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(5# Title: METHODS AND APPARATUS FOR SEQUENCING POLYMERS WITH A STATISTICAL CERTAINTY USING MASS 
SPECTROMETRY 

(57) Abstract 

The method and apparatus disclosed herein are useful for sequencing polymers using mass spectrometry. The methods involve 
differing ratios of hydrolyzing agent to polymer disposed upon a reaction surface adapted for use with a mass spectrometer. The methods 
further involve integrating data obtained from mass spectrometry analysis of a plurality of series of hydrolyzed polymer fragments, and 
provide statistical interpretation paradigms and computer software therefor. The apparatus involves a mass spectrometer sample holder, 
having hydrolyzing agent disposed thereon, which is useful for adapting any mass spectrometer for polymer sequencing. 
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Table 1 



T» J'_\_ 

rxpuuC 



Sleep Inducing Peptide 
Amino Tcnninal Region of 

Hbs0 chain 3 
lakricukin-ip 163-371 



~TRH Precursor 

Tliimtyfc iinn 

Lutenizmg Hotmane 

Releasing Hormone 3 
Physalaemin 
Angiotensin 1 
Renm Tn h frr tnf 



Substance P 
T-Anligcn Homaiog 
Osteocalcin 7-19 Fragment 
Fihnnopeptide A 
Thymopoietin II 29-41 
Fragment 
Bombesin 

ACTH 1 1-24 Fragment 
a-Melanocytc Stimulating 

Hormone 
Angiotcnsinogen 1-14 
Fragment 
Angiogemn 



ACTH7-38 Fragment 



SEQ 
ID 
Nos. 


Sequence 


Average 
Mass? 


uiarge 


Polarity 


1 


WAGGDASGE 


848.8 


-zo 


polar 


2 


VHLTPVEK 


92X1 


+0.5 


mid 


3 


VQGEESNDK 


1005.0 


-2.0 


polar 


— 4 — 


-KRQHPGKR . 


1006.2 


+4.5 


— -V&y 


5 


RPPGFSPFR 


1061.2 


+Z0~ 


mid 


6 


r^TC^EHWSYGLRPG^mide 


11823 


+1.5 


mid 


7 


pyfn , P- ADFNKFYCtIjM. tmtdf 


1265.4 


o 


DHu 


8 


DRVYIHPFHL 


1295.5 


+1.0 


ikon 


9 


PHPFHFFVYK 


1318.5 


+2.0 


non 


10 


DVPKSDQFVGLM^nfaJe 


1334.5 


-zo 


nan 


11 


RPKPQQFFGLM-amide 


1347.6 


+3.0 


und 


12 


CGYGPKKKRKVGG 


1377.7 


+5.0 




13 


OAPVPYPDPLEPR 


1407.6 


-1.0 


ImtcT 


14 


ADSGEGDFLAEGGGVR 


1536.6 


-3.0 


tntA 


15 


GEQRKDVYVQLYL 


1610.8 


0 


polar 


16 


p>ro^RI^QW(AVGH)lJvljuiiide 


1619.9 


+1.5 


mid 


17 


KPVGKKRRPVKVYP 


1652.1 


+6.0 


mid 


18 


acetyLSTSMEHFRWGKPV. 


1664.9 


+1.5 


mid 




amide 








19 


DRVYIHPFHLLVYS 


1759.0 


+1.0 


non 


20 


ENGLPVHLDQSI(FR)R 


1781.0 


+03 


mid 


21 


HSQ-.DSRRAQDFVQW(LMN)T 


3482.8 


+1.0 


polar 


22 


FRW._RRPVKVYPNGAEDESAEAF 


3659.15 


+Z0 


polar 



PLE 



1 calculated 

2 atpH6.5 

3 no sequence information was obtained 

5 Listed in Table 1 are the peptides that have been digested and analyzed using this novel 

on-plate strategy. These peptides were selected to represent peptides of varying amino acid 
composition, size (up to MW = 3659.15), charge and polarity. The bolded amino acids indicate 
that a peak representing the loss of that residue was observed in one or more of the MALDI 
spectra taken across the row of digestions. In order to be able to identify a residue, the peak 

1 0 representing the loss of that amino acid and the preceding amino acid must be present. The 
residues that are enclosed in parenthesis are those for which the sequence order could not be 
deduced. Overall, CPY offered some sequence information from the C-terminus for most of the 
peptides digested, lending no sequence information in only three of the 22 cases. In two of these 
three cases, the C-terminus was a lysine followed by an acidic residue at the penultimate position. 

1 5 CPY has been reported to possess reduced activity towards basic residues at the C-terminus, and 
the presence of the neighboring acidic residue seems to further reduce its activity. In the case of 
the lutenizing hormone releasing hormone (LH-RH), the C-tenninal amidated glycine followed by 
proline at the penultimate position inhibited CPY activity which agrees with reports of CPY 
slowing at both proline and glycine residues (Hayashi et al. (1975) J. Biochem. 77:69-79; 
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(2) INFORMATION FOR SEQ ID NO: 11: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) STRAND EDNESS : single 

(D) TOPOLOGY: linear 

( i i ) — MOLECULE " TYPE :~ peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Arg Pro Lys Pro Gin Gin Phe Phe Gly Leu Met 

15 10 

(2) INFORMATION FOR SEQ ID NO: 12: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 12: 
Cys Gly Tyr Gly Pro Lys Lys Lys Arg Lys Val Gly Gly 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 13: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 13 amino acids 

(B) TYPE; amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13: 
Gly Ala Pro Val Pro Tyr Pro Asp Pro Leu Glu Pro Arg 
15 10 

(2) INFORMATION FOR SEQ ID NO: 14: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 
Ala Asp Ser Gly Glu Gly Asp Phe Leu Ala Glu Gly Gly Gly Val Arg 
15 10 15 

(2) INFORMATION FOR SEQ ID NO: 15: 
(i) SEQUENCE CHARACTERISTICS: 
(A)_ LENGTH: 13 amino acid s 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 
Gly Glu Gin Arg Lys Asp Val Tyr Val Gin Leu Tyr Leu 
15 10 

(2) INFORMATION FOR SEQ ID NO: 16: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
Glu Gin Arg Leu Gly Asn Gin Trp Ala Val Gly His Leu Met 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 17: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 14 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 
Lys Pro Val Gly Lys Lys Arg Arg Pro Val Lys Val Tyr Pro 
15 10 

(2) INFORMATION FOR SEQ ID NO: 18: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 amino acids 



